Sequence diversity and rates of molecular evolution between sheep and cattle genes.
Experiments that aim to identify genes of importance in sheep are currently inhibited by a paucity of genomic resources. One approach, therefore, is to exploit the wealth of data and associated capabilities becoming available for the bovine genome. Cross-species application of microarrays and comparative sequencing to identify single nucleotide polymorphisms are two possibilities; however, both are dependant on the level of nucleotide sequence similarity between the two species. This study used 120 gene orthologues consisting of over 60 kb of aligned sequence to estimate the gene diversity between cattle and sheep. Less than 3% of protein-coding nucleotide positions were found to be different, indicating that the prospect for successfully using cross-species strategies is high. Substitution at synonymous sites ranged between 6.9 and 7.7% (+/- 0.3%), and was higher than at non-synonymous sites (1.4-1.7 +/- 0.1%). The relative rate test was used to determine whether the observed mutation rates were constant between the two lineages. While the rate at synonymous sites appeared constant, the rate at non-synonymous sites was significantly higher within the caprinae lineage (sheep) when compared with bovinae (cattle; chi2 = 10.03; d.f. = 1, P < 0.01). This is the first demonstration that variable rates of molecular evolution may be present within the family Bovidae.